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SEQUENCE LISTING 
:110> Bayerische Julius-Maximilians-Universitat Wiirzburg 
:120> Mutein of a bone morphogenetic protein and use thereof 
; 130> S 10019 PCT 
cl60> 33 

zl70> Patentln version 3.1 

<210> l 

<211> 114 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MIS COFEATURE 

<222> (1) . . (114) 

<223> BMP-2 

<400> 1 

Gin Ala Lys His Lys Gin Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg 
15 10 15 



His Pro Leu Tyr Val Asp Phe Ser Asp Val Gly Trp Asn Asp Trp lie 

20 25 30 



Val Ala Pro Pro Gly Tyr His Ala Phe Tyr Cys His Gly Glu Cys Pro 
35 40 45 



Phe Pro Leu Ala Asp His Leu Asn Ser Thr Asn His Ala He Val Gin 
50 55 60 



Thr Leu Val Asn Ser Val Asn Ser Lys He Pro Lys Ala Cys Cys Val 
65 70 75 80 



Pro Thr Glu Leu Ser Ala He Ser Met Leu Tyr Leu Asp Glu Asn Glu 

85 90 95 



Lys Val Val Leu Lys Asn Tyr Gin Asp Met Val Val Glu Gly Cys Gly 

100 105 110 



Cys Arg 



<210> 2 

<211> 345 

<212> DNA 

<213> Homo sapiens 



<220> 
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<221> misc_feature 
<222> (1) . . (345) 
<223> BMP-2 



<400> 2 
caagccaaac 


acaaacagcg gaaacgcctt 


aagtccagct 


gtaagagaca 


ccctttgtac 


60 


gtggacttca 


gtgacgtggg 


gtggaatgac 


tggattgtgg 


ctcccccggg gtatcacgcc 


120 


ttttactgcc 


acggagaatg 


cccttttcct 


ctggctgatc 


atctgaactc 


cactaatcat 


180 


gccattgttc 


agacgttggt 


caactctgtt 


aactctaaga 


ttcctaaggc 


atgctgtgtc 


240 


ccgacagaac 


tcagtgctat 


ctcgatgctg taccttgacg 


agaatgaaaa 


ggttgtatta 


300 


aagaactatc 


aggacatggt 


tgtggagggt 


tgtgggtgtc 


gctag 




345 



<210> 3 

<211> 116 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MIS COFEATURE 

<222> (1) . . (116) 

<223> BMP-4 



<400> 3 



Ser Pro Lys His His Ser Gin Arg Ala Arg Lys Lys Asn Lys Asn Cys 
15 10 15 



Arg Arg His Ser Leu Tyr Val Asp Phe Ser Asp Val Gly Trp Asn Asp 

20 25 30 



Trp He Val Ala Pro Pro Gly Tyr Gin Ala Phe Tyr Cys His Gly Asp 
35 40 45 



Cys Pro Phe Pro Leu Ala Asp His Leu Asn Ser Thr Asn His Ala He 
50 55 60 



Val Gin Thr Leu Val Asn Ser Val Asn Ser Ser He Pro Lys Ala Cys 
65 70 75 80 



Cys Val Pro Thr Glu Leu Ser Ala He Ser Met Leu Tyr Leu Asp Glu 

85 90 95 



Tyr Asp Lys Val Val Leu Lys Asn Tyr Gin Glu Met Val Val Glu Gly 

100 105 110 



Cys Gly Cys Arg 
115 
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<210> 4 

<211> 351 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<222> (1) . . (351) 

<223> BMP-4 



<400> 4 
agccctaagc 


atcactcaca gcgggccagg 


aagaagaata 


agaactgccg 


gcgccactcg 


60 


ctctatgtgg 


acttcagcga tgtgggctgg 


aatgactgga 


ttgtggcccc 


accaggctac 


120 


caggccttct 


actgccatgg ggactgcccc 


tttccactgg 


ctgaccacct 


caactcaacc 


180 


aaccatgcca 


ttgtgcagac cctggtcaat 


tctgtcaatt 


ccagtatccc 


caaagcctgt 


240 


tgtgtgccca 


ctgaactgag tgccatctcc 


atgctgtacc 


tggatgagta tgataaggtg 


300 


gtactgaaaa 


attatcagga gatggtagta gagggatgtg ggtgccgctg 


a 


351 



<210> 5 

<211> 132 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MIS COFEATURE 

<222> (1) . . (132) 

<223> BMP-5 



<400> 5 

Asn Gin Asn Arg Asn Lys Ser Ser Ser His Gin Asp Ser Ser Arg Met 
15 10 15" 



Ser Ser Val Gly Asp Tyr Asn Thr Ser Glu Gin Lys Gin Ala Cys Lys 

20 25 30 



Lys His Glu Leu Tyr Val Ser Phe Arg Asp Leu Gly Trp Gin Asp Trp 
35 40 45 



He He Ala Pro Glu Gly Tyr Ala Ala Phe Tyr Cys Asp Gly Glu Cys 
50 55 60 



Ser Phe Pro Leu Asn Ala His Met Asn Ala Thr Asn His Ala He Val 
65 70 75 80 



Gin Thr Leu Val His Leu Met Phe Pro Asp His Val Pro Lys Pro Cys 

85 90 95 
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Cys Ala Pro Thr Lys Leu Asn Ala lie Ser Val Leu Tyr Phe Asp Asp 

100 105 110 

Ser Ser Asn Val lie Leu Lys Lys Tyr Arg Asn Met Val Val Arg Ser 
115 120 125 



Cys Gly Cys His 
130 



<210> 6 

<211> 399 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_f eature 

<222> (1) . . (399) 

<223> BMP-5 



<400> 6 

aatcaaaacc gcaataaatc cagctctcat caggactcct ccagaatgtc cagtgttgga 60 

gattataaca caagtgagca aaaacaagcc tgtaagaagc acgaactcta tgtgagcttc 12 0 

cgggatctgg gatggcagga ctggattata gcaccagaag gatacgctgc attttattgt 180 

♦ 

gatggagaat gttcttttcc acttaacgcc catatgaatg ccaccaacca cgctatagtt 24 0 

cagactctgg ttcatctgat gtttcctgac cacgtaccaa agccttgttg tgctccaacc 300 

aaattaaatg ccatctctgt tctgtacttt gatgacagct ccaatgtcat tttgaaaaaa 3 60 

tatagaaata tggtagtacg ctcatgtggc tgccactaa 3 99 



<210> 7 

<211> 132 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MIS COFEATURE 

<222> (1) . . (132) 

<223> BMP-6 



<400> 7 

Gin Gin Ser Arg Asn Arg Ser Thr Gin Ser Gin Asp Val Ala Arg Val 
1 5 10 15 



Ser Ser Ala Ser Asp Tyr Asn Ser Ser Glu Leu Lys Thr Ala Cys Arg 

20 25 30 



Lys His Glu Leu Tyr Val Ser Phe Gin Asp Leu Gly Trp Gin Asp Trp 
35 40 45 
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He He Ala Pro Lys Gly Tyr Ala Ala Asn Tyr Cys Asp Gly Glu Cys 
50 55 60 



Ser Phe Pro Leu Asn Ala His Met Asn Ala Thr Asn His Ala He Val 
65 70 75 80 



Gin Thr Leu Val His Leu Met Asn Pro Glu Tyr Val Pro Lys Pro Cys 

85 90 95 



Cys Ala Pro Thr Lys Leu Asn Ala He Ser Val Leu Tyr Phe Asp Asp 

100 105 HO 



Asn Ser Asn Val He Leu Lys Lys Tyr Arg Asn Met Val Val Arg Ala 
115 " 120 125 



Cys Gly Cys His 
13 0 



<210> 8 

<211> 399 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<222> (1) . . (399) 

<223> BMP-6 



<400> 8 

caacagagtc gtaatcgctc tacccagtcc caggacgtgg cgcgggtctc cagtgcttca 60 

gattacaaca gcagtgaatt gaaaacagcc tgcaggaagc atgagctgta tgtgagtttc 12 0 

caagacctgg gatggcagga ctggatcatt gcacccaagg gctatgctgc caattactgt 18 0 

gatggagaat gctccttccc actcaacgca cacatgaatg caaccaacca cgcgattgtg 24 0 

cagaccttgg ttcaccttat gaaccccgag tatgtcccca aaccgtgctg tgcgccaact 3 00 

aagctaaatg ccatctcggt tctttacttt gatgacaact ccaatgtcat tctgaaaaaa 360 

tacaggaata tggttgtaag agcttgtgga tgccactaa 399 



<210> 9 

<211> 139 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MIS C_FE ATURE 

<222> (1)..(139) 

<223> BMP-7 
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<400> 9 

Ser Thr Gly Ser Lys Gin Arg Ser Gin Asn Arg Ser Lys Thr Pro Lys 
15 10 15 



Asn Gin Glu Ala Leu Arg Met Ala Asn Val Ala Glu Asn Ser Ser Ser 

20 25 30 



Asp Gin Arg Gin Ala Cys Lys Lys His Glu Leu Tyr Val Ser Phe Arg 
35 40 45 



Asp Leu Gly Trp Gin Asp Trp He He Ala Pro Glu Gly Tyr Ala Ala 
50 55 60 



Tyr Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asn Ser Tyr Met Asn 
65 70 75 80 



Ala Thr Asn His Ala He Val Gin Thr Leu Val His Phe He Asn Pro 

85 90 95 



Glu Thr Val Pro Lys Pro Cys Cys Ala Pro Thr Gin Leu Asn Ala He 

100 105 HO 



Ser Val Leu Tyr Phe Asp Asp Ser Ser Asn Val He Leu Lys Lys Tyr 
115 120 125 



Arg Asn Met Val Val Arg Ala Cys Gly Cys His 
130 135 



<210> 10 

<211> 420 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (1) . . (420) 

<223> BMP-7 



<400> 10 



tccacgggga gcaaacagcg 


cagccagaac 


cgctccaaga 


cgcccaagaa 


ccaggaagcc 


60 


ctgcggatgg 


ccaacgtggc 


agagaacagc 


agcagcgacc 


agaggcaggc 


ctgtaagaag 


120 


cacgagctgt 


atgtcagctt 


ccgagacctg 


ggctggcagg 


actggatcat 


cgcgcctgaa 


180 


ggctacgccg 


cctactactg 


tgagggggag 


tgtgccttcc 


ctctgaactc 


ctacatgaac 


240 


gccaccaacc 


acgccatcgt 


gcagacgctg 


gtccacttca 


tcaacccgga 


aacggtgccc 


300 


aagccctgct 


gtgcgcccac 


gcagctcaat 


gccatctccg 


tcctctactt 


cgatgacagc 


360 


tccaacgtca 


tcctgaagaa 


atacagaaac 


atggtggtcc 


gggcctgtgg 


ctgccactag 


420 



WO 2005/085281 



7/21 



PCT/EP2005/002328 



<210> 


11 




<211> 






<212> 


PRT 




<213> 


Homo 


sapiens 


<220> 






<221> 


MISC 


FEATURE 


<222> 


(1) . . 


(139) 


<223> 


BMP -8 




<400> 


11 





Ala Val Arg Pro Leu Arg Arg Arg Gin Pro Lys Lys Ser Asn Glu Leu 
15 10 15 



Pro Gin Ala Asn Arg Leu Pro Gly lie Phe Asp Asp Val His Gly Ser 

20 25 30 



His Gly Arg Gin Val Cys Arg Arg His Glu Leu Tyr Val Ser Phe Gin 
35 40 45 



Asp Leu Gly Trp Leu Asp Trp Val lie Ala Pro Gin Gly Tyr Ser Ala 
50 55 60 



Tyr Tyr Cys Glu Gly Glu Cys Ser Phe Pro Leu Asp Ser Cys Met Asn 
65 70 75 80 



Ala Thr Asn His Ala lie Leu Gin Ser Leu Val His Leu Met Lys Pro 

85 90 95 



Asn Ala Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr 

100 105 110 



Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn Val lie Leu Arg Lys His 
115 120 125 



Arg Asn Met Val Val Lys Ala Cys Gly Cys His 
130 135 



<210> 


12 




<211> 


420 




<212> 


DNA 




<213> 


Homo 


sapiens 


<220> 






<221> 


misc 


feature 


<222> 


(1) . . 


(420) 


<223> 


BMP -8 





<400> 12 
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gcagtgaggc 


cactgaggag 


gaggcagccg 


aagaaaagca 


acgagctgcc 


gcaggccaac 


60 


cgactcccag ggatctttga 


tgacgtccac 


ggctcccacg 


gccggcaggt 


ctgccgtcgg 


120 


cacgagctct 


acgtcagctt 


ccaggacctc 


ggctggctgg 


antcrocrtcat 




180 

v V 


ggctactcgg 


cctattactg 


tgagggggag 


tgctccttcc 


cactggactc 


■ 

ctgcatgaat 


240 


gccaccaacc 


acgccatcct 


gcagtccctg gtgcacctga 


tgaagccaaa 


cgcagtcccc 


300 


aaggcgtgct 


gtgcacccac 


caagctgagc 


gccacctctg 


tgctctacta 


tgacagcagc 


360 


aacaacgtca 


tcctgcgcaa 


gcaccgcaac 


atggtggtca 


aggcctgcgg 


ctgccactga 


420 



<210> 13 

<211> 120 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MI SC_ FEATURE 

<222> (1) . . (120) 

<223> GDF-5 



<400> 13 



Ala Pro Leu Ala Thr Arg Gin Gly Lys Arg Pro Ser Lys Asn Leu Lys 
1 5 10 15 



Ala Arg Cys Ser Arg Lys Ala Leu His Val Asn Phe Lys Asp Met Gly 

20 25 30 



Trp Asp Asp Trp lie He Ala Pro Leu Glu Tyr Glu Ala Phe His Cys 
35 40 45 



Glu Gly Leu Cys Glu Phe Pro Leu Arg Ser His Leu Glu Pro Thr Asn 
50 55 60 



His Ala Val He Gin Thr Leu Met Asn Ser Met Asp Pro Glu Ser Thr 
65 70 75 80 



Pro Pro Thr Cys Cys Val Pro Thr Arg Leu Ser Pro He Ser He Leu 

85 90 95 



Phe He Asp Ser Ala Asn Asn Val Val Tyr Lys Gin Tyr Glu Asp Met 

100 105 no 



Val Val Glu Ser Cys Gly Cys Arg 
115 120 



<210> 14 
<211> 363 
<212> DNA 
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<213> Homo sapiens 
<220> 

<221> miscJEeature 

<222> (1)..(363) 

<223> GDF-5 



<400> 14 

gccccactgg ccactcgcca 


gggcaagcga cccagcaaga 


accttaaggc 


tcgctgcagt 


60 


cggaaggcac tgcatgtcaa 


cttcaaggac atgggctggg 


acgactggat 


catcgcaccc 


120 


cttgagtacg aggctttcca 


ctgcgagggg ctgtgcgagt 


tcccattgcg 


ctcccacctg 


180 


gagcccacga atcatgcagt 


catccagacc ctgatgaact 


ccatggaccc 


cgagtccaca 


240 


ccacccacct gctgtgtgcc 


cacgcggctg agtcccatca 


gcatcctctt 


cattgactct 


300 


gccaacaacg tggtgtataa gcagtatgag gacatggtcg tggagtcgtg 


tggctgcagg 


360 


tag 








363 



<210> 15 

<211> 120 

<212> PRT 

<213> Mus musculus 



<220> 

<221> MISCJFEATURE 

<222> (1)..(120) 

<223> GDF-6 



<400> 15 



Thr Ala Phe Ala Ser Arg His Gly Lys Arg His Gly Lys Lys Ser Arg 
15 10 15 



Leu Arg Cys Ser Arg Lys Pro Leu His Val Asn Phe Lys Glu Leu Gly 

20 25 30 



Trp Asp Asp Trp He He Ala Pro Leu Glu Tyr Glu Ala Tyr His Cys 
35 40 45 



Glu Gly Val Cys Asp Phe Pro Leu Arg Ser His Leu Glu Pro Thr Asn 
50 55 60 



His Ala He He Gin Thr Leu Met Asn Ser Met Asp Pro Gly Ser Thr 
65 70 75 80 



Pro Pro Ser Cys Cys Val Pro Thr Lys Leu Thr Pro He Ser He Leu 

85 90 95 



Tyr He Asp Ala Gly Asn Asn Val Val Tyr Lys Gin Tyr Glu Asp Met 

100 105 HO 
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Val Val Glu Ser Cys Gly Cys Arg 
115 120 



<210> 


16 


<211> 


360 


<212> 


DNA 


<213> 


Mus musculus 


<220> 




<221> 


misc feature 


<222> 


(1) . . (360) 


<223> 


GDF-6 


<400> 


16 



accgccttcg ccagccgtca cggcaagcga catggcaaga agtccaggct gcgctgcagc 60 

agaaagcctc tgcacgtgaa ttttaaggag ttaggctggg acgactggat tatcgcgccc 12 0 

ctagagtacg aggcctatca ctgcgagggc gtgtgcgact ttccgctgcg ctcgcacctt 180 

gagcccacta accatgccat cattcagacg ctgatgaact ccatggaccc gggctccacc 240 

ccgcctagct gctgcgttcc caccaaactg actcccatta gcatcctgta catcgacgcg 300 

ggcaataatg tagtctacaa gcagtatgag gacatggtgg tggagtcctg cggctgtagg 360 



<210> 


17 


<211> 


146 


<212> 


PRT 


<213> 


Mus 


<220> 




<221> 


MISC 


<222> 


(1) • 


<223> 


GDF- 


<400> 


17 



Thr Ala Leu Ala Gly Thr Arg Gly Ala Gin Gly Ser Gly Gly Gly Gly 
15 10 15 



Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly 

20 25 30 



Ala Gly Arg Gly His Gly Arg Arg Gly Arg Ser Arg Cys Ser Arg Lys 
35 40 45 



Ser Leu His Val Asp Phe Lys Glu Leu Gly Trp Asp Asp Trp lie lie 
50 55 60 



Ala Pro Leu Asp Tyr Glu Ala Tyr His Cys Glu Gly Val Cys Asp Phe 
65 70 75 80 
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Pro Leu Arg Ser His Leu Glu Pro Thr Asn His Ala He He Gin Thr 

85 90 95 



Leu Leu Asn Ser Met Ala Pro Asp Ala Ala Pro Ala Ser Cys Cys Val 

100 105 HO 



Pro Ala Arg Leu Ser Pro He Ser He Leu Tyr He Asp Ala Ala Asn 
115 120 125 



Asn Val Val Tyr Lys Gin Tyr Glu Asp Met Val Val Glu Ala Cys Gly 
130 135 140 



Cys Arg 



145 




<210> 


18 


<211> 


438 


<212> 


DNA 


<213> 


Mus : 


<220> 




<221> 


misc 


<222> 


(1) ■ 


<223> 


GDF- 


<400> 


18 



actgcgctgg ctgggactcg gggagcgcag ggaagcggtg gtggcggcgg tggcggtggc 60 

ggcggcggcg gcggcggcgg cggcggcggc ggcggcgcag gcaggggcca cgggcgcaga 12 0 

ggccggagcc gctgcagtcg caagtcactg cacgtggact ttaaggagct gggctgggac 180 

gactggatca tcgcgccatt agactacgag gcataccact gcgagggcgt ttgcgacttt 24 0 

cctctgcgct cgcacctgga gcctaccaac cacgccatca ttcagacgct gctcaactcc 300 

atggcgcccg acgctgcgcc agcctcctgc tgcgtgcccg caaggctcag tcccatcagc 360 

attctctaca tcgatgccgc caacaacgtg gtctacaagc agtacgaaga catggtggtg 420 

gaggcctgcg gctgcagg 438 



<210> 


19 




<211> 


108 




<212> 


PRT 




<213> 


Homo 


sapiens 


<220> 






<221> 


MISC 


^FEATURE 


<222> 


(1) 


. (108) 


<223> 


BMP- 


10 



<400> 



19 
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Asn Ala Lys Gly Asn Tyr Cys Lys Arg Thr Pro Leu Tyr He Asp Phe 
x 5 10 15 

Lys Glu He Gly Trp Asp Ser Trp He He Ala Pro Pro Gly Tyr Glu 

20 25 30 

Ala Tyr Glu Cys Arg Gly Val Cys Asn Tyr Pro Leu Ala Glu His Leu 
35 40 45 

Thr Pro Thr Lys His Ala He He Gin Ala Leu Val His Leu Lys Asn 
50 55 60 

Ser Gin Lys Ala Ser Lys Ala Cys Cys Val Pro Thr Lys Leu Glu Pro 
65 70 75 80 

He Ser He Leu Tyr Leu Asp Lys Gly Val Val Thr Tyr Lys Phe Lys 

85 90 95 

Tyr Glu Gly Met Ala Val Ser Glu Cys Gly Cys Arg 

100 105 



<210> 20 

<211> 327 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<222> (1) . . (327) 

<223> BMP-10 



<400> 20 

aacgccaaag gaaactactg taagaggacc ccgctctaca tcgacttcaa ggagattggg 60 

tgggactcct ggatcatcgc tccgcctgga tacgaagcct atgaatgccg tggtgtttgt 120 

aactaccccc tggcagagca tctcacaccc acaaagcatg caattatcca ggccttggtc 180 

cacctcaaga attcccagaa agcttccaaa gcctgctgtg tgcccacaaa gctagagccc 240 

atctccatcc tctatttaga caaaggcgtc gtcacctaca agtttaaata cgaaggcatg 300 

gccgtctccg aatgtggctg tagatag 327 



<210> 21 

<211> 110 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> MIS COFEATURE 

<222> (1) . . (110) 

<223> GDF-2 
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<400> 21 

Ser Ala Gly Ala Gly Ser His Cys Gin Lys Thr Ser Leu Arg Val Asn 
i q 10 15 



Phe Glu Asp He Gly Trp Asp Ser Trp He He Ala Pro Lys Glu Tyr 

20 25 30 



Glu Ala Tyr Glu Cys Lys Gly Gly Cys Phe Phe Pro Leu Ala Asp Asp 
35 40 45 



Val Thr Pro Thr Lys His Ala He Val Gin Thr Leu Val His Leu Lys 
50 55 60 



Phe Pro Thr Lys Val Gly Lys Ala Cys Cys Val Pro Thr Lys Leu Ser 
65 70 75 80 



Pro He Ser Val Leu Tyr Lys Asp Asp Met Gly Val Pro Thr Leu Lys 

85 90 95 



Tyr His Tyr Glu Gly Met Ser Val Ala Glu Cys Gly Cys Arg 

100 105 HO 



<210> 22 

<211> 333 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_f eature 

<222> (1) . . (333) 

<223> GDF-2 



<400> 22 



agcgccgggg 


ctggcagcca 


ctgtcaaaag 


acctccctgc 


gggtaaactt 


cgaggacatc 


60 


ggctgggaca gctggatcat 


tgcacccaag 


gagtatgaag 


cctacgagtg 


taagggcggc 


120 


tgcttcttcc 


ccttggctga 


cgatgtgacg 


ccgacgaaac 


acgctatcgt 


gcagaccctg 


180 


gtgcatctca 


agttccccac 


aaaggtgggc 


aaggcctgct 


gtgtgcccac 


caaactgagc 


240 


cccatctccg 


tcctctacaa 


ggatgacatg 


ggggtgccca 


ccctcaagta 


ccattacgag 


300 


ggcatgagcg 


tggcagagtg 


tgggtgcagg 


tag 






333 



<210> 23 

<211> 114 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MISC FEATURE 
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<222> (1)..(114) 
<223> BMP-2 mutein 



<400> 23 



Gin Ala Lys His Lys Gin Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg 
1 5 10 15 



His Pro Leu Tyr Val Asp Phe Ser Asp Val Gly Trp Asn Asp Trp lie 

20 25 30 



Val Ala Pro Pro Gly Tyr His Ala Phe Tyr Cys His Gly Glu Cys Pro 
35 40 45 



Phe Pro Pro Ala Asp His Leu Asn Ser Thr Asn His Ala lie Val Gin 
50 55 60 



Thr Leu Val Asn Ser Val Asn Ser Lys lie Pro Lys Ala Cys Cys Val 
65 70 75 80 



Pro Thr Glu Leu Ser Ala lie Ser Met Leu Tyr Leu Asp Glu Asn Glu 

85 90 95 



Lys Val Val Leu Lys Asn Tyr Gin Asp Met Val Val Glu Gly Cys Gly 

100 105 110 



Cys Arg 



<210> 24 

<211> 116 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MISC_FEATURE 

<222> (1) . . (116) 

<223> BMP-4 mutein 



<400> 24 

Ser Pro Lys His His Ser Gin Arg Ala Arg Lys Lys Asn Lys Asn Cys 
15 10 15 



Arg Arg His Ser Leu Tyr Val Asp Phe Ser Asp Val Gly Trp Asn Asp 

20 25 30 



Trp lie Val Ala Pro Pro Gly Tyr Gin Ala Phe Tyr Cys His Gly Asp 
35 40 45 



Cys 
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Pro Phe Pro Pro Ala Asp His Leu Asn Ser Thr Asn His Ala He 
50 55 60 



Val Gin Thr Leu Val Asn Ser Val Asn Ser Ser He Pro Lys Ala Cys 
65 70 75 80 

Cys Val Pro Thr Glu Leu Ser Ala He Ser Met Leu Tyr Leu Asp Glu 

85 90 95 



Tyr Asp Lys Val Val Leu Lys Asn Tyr Gin Glu Met Val Val Glu Gly 

100 105 HO 



Cys Gly Cys Arg 
115 



<210> 25 

<211> 132 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MIS C_FE ATURE 

<222> (1) . . (132) 

<223> BMP-5 mutein 



<400> 25 

Asn Gin Asn Arg Asn Lys Ser Ser Ser His Gin Asp Ser Ser Arg Met 
15 10 15 



Ser Ser Val Gly Asp Tyr Asn Thr Ser Glu Gin Lys Gin Ala Cys Lys 

20 25 30 



Lys His Glu Leu Tyr Val Ser Phe Arg Asp Leu Gly Trp Gin Asp Trp 
35 40 45 



He He Ala Pro Glu Gly Tyr Ala Ala Phe Tyr Cys Asp Gly Glu Cys 
50 55 60 



Ser Phe Pro Pro Asn Ala His Met Asn Ala Thr Asn His Ala He Val 
65 70 75 80 



Gin Thr Leu Val His Leu Met Phe Pro Asp His Val Pro Lys Pro Cys 

85 90 95 



Cys Ala Pro Thr Lys Leu Asn Ala He Ser Val Leu Tyr Phe Asp Asp 

100 105 HO 



Ser Ser Asn Val He Leu Lys Lys Tyr Arg Asn Met Val Val Arg Ser 
115 120 125 
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Cys Gly Cys His 
130 



<210> 26 

<211> 132 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MIS COFEATURE 

<222> (1) . . (132) 

<223> BMP-6 mutein 



<400> 26 



Gin Gin Ser Arg Asn Arg Ser Thr Gin Ser Gin Asp Val Ala Arg Val 
15 10 15 



Ser Ser Ala Ser Asp Tyr Asn Ser Ser Glu Leu Lys Thr Ala Cys Arg 

20 25 30 



Lys His Glu Leu Tyr Val Ser Phe Gin Asp Leu Gly Trp Gin Asp Trp 
35 40 45 



lie He Ala Pro Lys Gly Tyr Ala Ala Asn Tyr Cys Asp Gly Glu Cys 
50 55 60 



Ser Phe Pro Pro Asn Ala His Met Asn Ala Thr Asn His Ala He Val 
65 70 75 80 



Gin Thr Leu Val His Leu Met Asn Pro Glu Tyr Val Pro Lys Pro Cys 

85 90 95 



Cys Ala Pro Thr Lys Leu Asn Ala He Ser Val Leu Tyr Phe Asp Asp 

100 ~ 105 110 



Asn Ser Asn Val He Leu Lys Lys Tyr Arg Asn Met Val Val Arg Ala 
115 120 125 



Cys Gly Cys His 
130 



<210> 


27 




<211> 


139 




<212> 


PRT 




<213> 


Homo 


sapiens 


<220> 






<221> 


MISC 


FEATURE 


<222> 


(1) - . 


"(139) 
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<223> BMP-7 mutein 



<400> 27 

Ser Thr Gly Ser Lys Gin Arg Ser Gin Asn Arg Ser Lys Thr Pro Lys 
1 5 10 15 



Asn Gin Glu Ala Leu Arg Met Ala Asn Val Ala Glu Asn Ser Ser Ser 

20 25 30 



Asp Gin Arg Gin Ala Cys Lys Lys His Glu Leu Tyr Val Ser Phe Arg 
35 40 45 



Asp Leu Gly Trp Gin Asp Trp lie lie Ala Pro Glu Gly Tyr Ala Ala 
50 55 60 



Tyr Tyr Cys Glu Gly Glu Cys Ala Phe Pro Pro Asn Ser Tyr Met Asn 
65 70 75 80 



Ala Thr Asn His Ala lie Val Gin Thr Leu Val His Phe lie Asn Pro 

85 90 95 



Glu Thr Val Pro Lys Pro Cys Cys Ala Pro Thr Gin Leu Asn Ala lie 

100 105 110 



Ser Val Leu Tyr Phe Asp Asp Ser Ser Asn Val lie Leu Lys Lys Tyr 
115 120 125 



Arg Asn Met Val Val Arg Ala Cys Gly Cys His 
130 135 



<210> 


28 




<211> 


139 




<212> 


PRT 




<213> 


Homo 


sapiens 


<220> 






<221> 


MISC 


FEATURE 


<222> 


(1) • • 


(139) 


<223> 


BMP -8 


mutein 


<400> 


28 





Ala Val Arg Pro Leu Arg Arg Arg Gin Pro Lys Lys Ser Asn Glu Leu 
15 10 15 



Pro Gin Ala Asn Arg Leu Pro Gly lie Phe Asp Asp Val His Gly Ser 

20 25 30 



His Gly Arg Gin Val Cys Arg Arg His Glu Leu Tyr Val Ser Phe Gin 
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35 40 45 



Asp Leu Gly Trp Leu Asp Trp Val He Ala Pro Gin Gly Tyr Ser Ala 
50 55 60 



Tyr Tyr Cys Glu Gly Glu Cys Ser Phe Pro Pro Asp Ser Cys Met Asn 
65 70 75 80 



Ala Thr Asn His Ala He Leu Gin Ser Leu Val His Leu Met Lys Pro 

85 90 95 



Asn Ala Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr 

100 105 110 



Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn Val He Leu Arg Lys His 
115 120 125 



Arg Asn Met Val Val Lys Ala Cys Gly Cys His 
130 135 



<210> 


29 




<211> 


120 




<212> 


PRT 




<213> 


Homo 


sapiens 


<220> 






<221> 


MISC 


FEATURE 


<222> 


(1) . . 


(120) 


<223> 


GDF-5 


mute in 


<400> 


29 





Ala Pro Leu Ala Thr Arg Gin Gly Lys Arg Pro Ser Lys Asn Leu Lys 
1 5 10 15 



Ala Arg Cys Ser Arg Lys Ala Leu His Val Asn Phe Lys Asp Met Gly 

20 25 30 



Trp Asp Asp Trp He He Ala Pro Leu Glu Tyr Glu Ala Phe His Cys 
35 40 45 



Glu Gly Leu Cys Glu Phe Pro Pro Arg Ser His Leu Glu Pro Thr Asn 
50 55 60 



His Ala Val He Gin Thr Leu Met Asn Ser Met Asp Pro Glu Ser Thr 
65 70 75 80 



Pro Pro Thr Cys Cys Val Pro Thr Arg Leu Ser Pro lie Ser He Leu 

85 90 95 
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Phe lie Asp Ser Ala Asn Asn Val Val Tyr Lys Gin Tyr Glu Asp Met 

100 105 HO 



Val Val Glu Ser Cys Gly Cys Arg 

120 





115 


<210> 


30 


<211> 


120 


<212> 


PRT 


<213> 


Mus 1 


<220> 




<221> 


MISC 


<222> 


(1) 


<223> 


GDF- 


<400> 


30 



Thr Ala Phe Ala Ser Arg His Gly Lys Arg His Gly Lys Lys Ser Arg 
15 10 15 



Leu Arg Cys Ser Arg Lys Pro Leu His Val Asn Phe Lys Glu Leu Gly 

20 25 30 



Trp Asp Asp Trp lie lie Ala Pro Leu Glu Tyr Glu Ala Tyr His Cys 
35 40 45 



Glu Gly Val Cys Asp Phe Pro Pro Arg Ser His Leu Glu Pro Thr Asn 
50 55 60 



His Ala lie lie Gin Thr Leu Met Asn Ser Met Asp Pro Gly Ser Thr 
65 70 75 80 



Pro Pro Ser Cys Cys Val Pro Thr Lys Leu Thr Pro lie Ser lie Leu 

85 90 95 



Tyr lie Asp Ala Gly Asn Asn Val Val Tyr Lys Gin Tyr Glu Asp Met 

100 105 110 



Val Val Glu Ser Cys Gly Cys Arg 

120 





115 


<210> 


31 


<211> 


146 


<212> 


PRT 


<213> 


Mus i 


<220> 




<221> 


MISC 


<222> 


(1) . 


<223> 


GDF- 
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<400> 31 

Thr Ala Leu Ala Gly Thr Arg Gly Ala Gin Gly Ser Gly Gly Gly Gly 
15 10 15 



Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly 

20 25 30 



Ala Gly Arg Gly His Gly Arg Arg Gly Arg Ser Arg Cys Ser Arg Lys 
35 40 45 



Ser Leu His Val Asp Phe Lys Glu Leu Gly Trp Asp Asp Trp He He 
50 55 60 



Ala Pro Leu Asp Tyr Glu Ala Tyr His Cys Glu Gly Val Cys Asp Phe 
65 70 75 80 



Pro Pro Arg Ser His Leu Glu Pro Thr Asn His Ala He He Gin Thr 

85 90 95 



Leu Leu Asn Ser Met Ala Pro Asp Ala Ala Pro Ala Ser Cys Cys Val 

100 105 110 



Pro Ala Arg Leu Ser Pro He Ser He Leu Tyr He Asp Ala Ala Asn 
115 120 125 



Asn Val Val Tyr Lys Gin Tyr Glu Asp Met Val Val Glu Ala Cys Gly 
130 135 140 



Cys Arg 



145 




<210> 


32 


<211> 


108 


<212> 


PRT 


<213> 


Homo sapiens 


<220> 




<221> 


MIS COFEATURE 


<222> 


(1) . . (108) 


<223> 


BMP- 10 mutein 


<400> 


32 



Asn Ala Lys Gly Asn Tyr Cys Lys Arg Thr Pro Leu Tyr He Asp Phe 
15 10 15 



Lys Glu He Gly Trp Asp Ser Trp He He Ala Pro Pro Gly Tyr Glu 

20 25 3 0 



WO 2005/085281 



21/21 



PCT/EP2005/002328 



Ala Tyr Glu Cys Arg Gly Val Cys Asn Tyr Pro Pro Ala Glu His Leu 
35 40 45 



Thr Pro Thr Lys His Ala He He Gin Ala Leu Val His Leu Lys Asn 
50 55 60 



Ser Gin Lys Ala Ser Lys Ala Cys Cys Val Pro Thr Lys Leu Glu Pro 
65 70 75 80 



He Ser He Leu Tyr Leu Asp Lys Gly Val Val Thr Tyr Lys Phe Lys 

85 90 95 



Tyr Glu Gly Met Ala Val Ser Glu Cys Gly Cys Arg 

100 105 



<210> 


33 




<211> 


110 




<212> 


PRT 




<213> 


Homo 


sapiens 


<220> 






<221> 


MISC 


FEATURE 


<222> 


(1) . . 


(110) 


<223> 


GDF-2 


mutein 


<400> 


33 





Ser Ala Gly Ala Gly Ser His Cys Gin Lys Thr Ser Leu Arg Val Asn 
15 10 15 



Phe Glu Asp He Gly Trp Asp Ser Trp He He Ala Pro Lys Glu Tyr 

20 25 30 



Glu Ala Tyr Glu Cys Lys Gly Gly Cys Phe Phe Pro Pro Ala Asp Asp 
35 40 45 



Val Thr Pro Thr Lys His Ala He Val Gin Thr Leu Val His Leu Lys 
50 55 60 



Phe Pro Thr Lys Val Gly Lys Ala Cys Cys Val Pro Thr Lys Leu Ser 
65 70 75 80 



Pro He Ser Val Leu Tyr Lys Asp Asp Met Gly Val Pro Thr Leu Lys 

85 90 95 



Tyr His Tyr Glu Gly Met Ser Val Ala Glu Cys Gly Cys Arg 

100 105 no 



